Tetra-aldehyde and ketone derivatives (2a-d) which were used to obtain tetra thiosemicarbazone compounds 3a-h were synthesized via the reaction of Ethene-1,1,2,2,-tetra-yl-tetra-methylenetetra-bromide (1) with aldehydes and ketons. Then, tetra-thiosemicarbazone compounds 3a-h were obtained from the reactions of tetra-aldehyde and keton derivatives (2a-d) with thiosemicarbazite and 4-methyl thiosemicarbazite, respectively. In the same way, tetra-4-methyl-5-ethoxycarbonyl-2,3-dihydro-1,3-thiazole compounds 4a-h were synthesized via the reaction of tetra-thiosemicarbazone compounds 3a-h with ethyl-2-chloroacetoacetate. Then, tetrathiosemicarbazone compounds 3a-h were reacted with acetic anhydride, and yielded tetra-2-acetyl-amino-4-acetyl-4,5-dihydro-1,3,4-thiodiazol compounds (5a,b,c,e,f,g). They were characterized by elemental analysis, infrared, 1 H and 13 C-NMR, mass spectroscopy. Then, the microbial features of all compounds were studied by the known method.
Introduction
Thiosemicarbazones are a class of small molecules that have been evaluated over the last 50 years as antivirals and as anticancer therapeutics, as well as for their parasiticidal action against Plasmodium falciparum and Trypanasoma cruzi which are the causative agents of malaria and Chagas's disease, respectively. [1] [2] [3] [4] Epilepsy, one of the most frequent neurological disorders, is a major public health issue, affecting about 4% of individuals over their lifetime. 5 Recent studies revealed that a number of aryl semicarbazones possessed anticonvulsant activity in the maximal electroshock (MES) and subcutaneous pentylenetetrazole (scPTZ) screens when administered by the intraperitoneal route to mice. [5] [6] [7] [8] [9] [10] [11] In recent years, aryl and heteroaryl semicarbazones and thiosemicarbazones have emerged as structurally novel anticonvulsants. 12 Aryl semicarbazides have also been reported to display excellent anticonvulsant activity in mice and rats. 13 During the past decade, several new drugs have been approved (Rufinamide, Retigabine, Pregabaline, etc.). Despite advances in the drug treatment of epilepsy, a number of limitations of antiepileptic drug therapy continue to exist. Thus the search for new anticonvulsant drugs continues to be an active area of investigation in medicinal chemistry. 7 Thiosemicarbazones can be used for making electrodes due to formation of easy complexes with some metals. In the previous study, benzyl bis-thiosemicarbazones have been used for the construction of electrodes. 14 In another study, the bis(thiosemicarbazone) complexes of copper have shown special promise as radiopharmaceuticals, as illustrated by a per fusion imaging agent. [15] [16] [17] [18] [19] In the recent studies, appear to be a structural class with anti-pox virus activity. 20 Isatin derivatives such as methisazone (marboran), the β-thiosemicarbazone of N-methyl isatin, have been described as smallpox chemoprophylactic agents. 21 Methisazone decreases morbidity and mortality when given to susceptible contacts, but has no direct therapeutic efficacy vs variola and is no longer manufactured as a drug substance. 22 Thiosemicarbazones have been reported to exhibit antituberculosis activity. 23, 24 Besides, 1,3,4-thiadiazoles and 1,3-thiazoles and their derivatives exhibit various biological activities such as antituberculosis, 24 antimicrobial, [25] [26] [27] anti-inflammatory, [28] [29] [30] antiviral, anticonvulsant, [31] [32] antihypertensive, [33] [34] local anesthetic, 35 anticancer, [36] [37] hypoglycemic, 38 and cytotoxic activities, among others. [39] [40] [41] [42] [43] [44] [45] 1,3,4-Thiadiazole and related compounds are of great interest in chemistry owing to their bioactivity of certain plant growth regulating effects as well as antimicrobial activity. [46] [47] [48] Antitubercular activites of thiadiazoles linked with aromatic cycles through the methyleneoxy group have also been reported and compounds of this type have shown inhibition on both cycloxygenase and 5-lipoxygenase activities. 28 , 50 Lee and coworkers have synthesized some thiodiazoles with antihelmintic activities 51 . More recently, sulfonamide derivatives of 1,3,4-thiadiazoles have been reported to behave as a modulator of anticancer therapies in combination with some cytotoxic compounds. [52] [53] [54] [55] In view of these facts, the aim of the present study is to obtain thiosemicarbazone, 1,3-thiazole and 2-amino-1,3,4-thiadiazole derivatives (Scheme 1) as possible antitiberculosis, antimicrobial, anti-inflammatory, antiviral, anticonvulsant, antihypertensive, local anesthetic, anticancer, hypoglycemic and cytotoxic agents. 
Results and Discussion
In the first part of this study, tetra-aldehyde and ketone derivatives (2a-d) were obtained from the reaction of ethene-1,1,2,2-tetra-yl-tetra-methylene-tetra-bromide (1) with aldehydes and ketones in absolute ethanol and KOH in reasonably good yields (Scheme 1).
In the IR spectra of compounds 2a-d, one sharp absorption band was seen at 1673-1702 cm In the IR spectral data of compounds 3a-h, while signals belonging to the carbonyl group which appeared at 1673-1702 cm -1 was disappeared, symmetric and asymmetric stretch bands belonging to the υ(-NH 2 ) group were seen at 3253-3358 cm -1. υ(NH)and υ(CH=N)stretching frequency were observed at 3148-3159 cm -1 and 1589-1599 cm -1 in the IR spectra, respectively.
In the 1 H-NMR spectra of compounds 3a-h, the proton signals appearing for 3a-d
compounds were recorded at 8. to CH=N was observed at 7.99-8.85 ppm integrating for four protons. CH=N proton signal for compounds 3d and 3h which were keton thiosemicarbazon derivatives was not observed in the 1 H-NMR spectra.
In the 13 C-NMR spectral data of compounds 3a-h, while C=O belonging to 13 C-NMR signal of compounds 2a-d which appeared at 187-196 ppm was disappeared, 13 C-NMR belonging to C=S group for compounds 3a-h was observed at 177-178 ppm. It was reported that the peak was quite specific spectral data [59] [60] [61] [62] . The 4-Methyl-5-ethoxycarbonyl-2,3-dihydro-1,3-thiazole compounds 4a-h were obtained by using the Hantzsch reaction from the reaction tetra-thiosemicarbazone derivatives (3a-h) with ethyl-2-chloro acetoacetate.
This reaction was carried by using the Hantzsch reaction, which is obtained from α-halogeno ketone and aldehyde with thioamide. According to this reaction mechanism, two tautomeric form could be possible, but spectral data and physical parameters show that compounds 4a-h have exo-imin form in 2-position of thiazole group (Scheme 3) 
Scheme 3
The most important data for the synthesized compounds 4a-h was seen at 1670-1699 cm -1 belonging to υ(C=O)group in the IR spectra. υ(CH=N) and υ(C-O-C) Stretching frequencies were observed at 1593-1600 cm -1 and 1088-1093 cm -1 in the IR spectra, respectively.
In the 1 H-NMR spectra of compounds 4a-h the most characteristic NH proton signal, which was observed for compounds 4a-d, was the most important evidence performed for 1,3-thiazole ring. In the 1 H-NMR spectra, the signal belonging to NH group which has acidic character was C-NMR spectral data belonging to compounds 4a-h were presented in details at experimental section in this study. While 5 C and 4 C of thiazole ring were observed 101-109 ppm and 146-161 ppm respectively, exo 2′ N= 2 C carbon data of thiazole ring appeared at 161-166 ppm in the 13 C-NMR spectra. The most important spectral data is the carbonyl carbon of ethoxy carbonyl connected to thiazole ring. While C=S carbon peak which was disappeared for compounds (3a-h) was seen at 177-178 ppm, C=O carbon was seen at 166-170 ppm for compounds (4a-h). Tetra-2-acetyl-amino-4-acetyl-4,5-dihydro-1,3,4-thiodiazol compounds (5a,b,c,e,f,g) were obtained form the reaction tetra-thiosemicarbazone derivatives (3a-h) with acetic anhydride (Scheme 4).
:
Scheme 4
In the IR spectral data of (5a,b,c,e,f,g) compounds, two sharp carbonyl peaks were observed. This showed that the acetyl group connected thiosemicarbazones at the two position. Carbonyl groups stretching frequency corresponded to esteric carbonyl stretching and amidic carbonyl stretching. The data was observed at 1640-1678 cm -1 . On the other hand, NH stretching frequency which one did not have acetyl group was seen at 3160-3225 cm -1 .
In the 1 H-NMR spectral data of compound 5a,b,c,e,f,g, acetyl group protons were observed 1.99-2.07 ppm and 2.21-2.36 ppm integrating for twelve protons. At the same time CH protone which were bound to the 5-position of the thiadiazole ring were seen at 6.77-7.37 ppm singlet peak integrating for four protons. The 1 H-NMR result show that carbon of azomethyne (CH=N)
converted from sp 2 to sp 3 hybridize carbon. In the 1 H-NMR spectral data of compounds 5a-c, NH protones were seen at 11.47-11.80 ppm singlet peak integrating for four protons (exchangeable with D 2 O). In the 13 C-NMR spectral data of compound 5a,b,c,e,f,g, the CH 3 of acetyl groups carbon was seen 21.68-22.53 ppm and 23.21-23.37 ppm. The data was the most important evidence for acetyl group connecting two different position. The CH carbon peak which was bound to the 5-position of the thiadiazole ring was seen at 63-66 ppm in the All experiments were performed in the positive ion mode. All the chemicals were obtained from Fluka Chemie AG Buchi (Switzerland). Compound 1 was synthesized using the published methods. 56 Compound 2c
is published at Acta Crystallographica.
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General method for the synthesis tetra-aldehydes and tetra-ketones (2) To a solution of hydroxy aldehyde and keton derivatives (100 mmol) in absolute ethanol (50 ml) were added KOH (5.6 g, 100 mmol) and eten-1,1,2,2-tetra-yl-tetra-methylene-tetra-bromide (10.0 g, 25 mmol). After the mixture was refluxed and stirred for 20 hours, the solution was filtered and the solid obtained was washed ethyl alcohol and ether. The precipitate formed was recrystallized from appropriate solvent to afford the desired compound. General method for the synthesis tetra-thiosemicarbazone (3) Compounds 2a-d (2.5 mmol) and thiosemicarbazite or 4-methyl thiosemicarbazite (10 mmol) were refluxed at 160°C for 4 hours in oil bath with stirring. To reaction content DMF was added and dissolved. Then water was added to solution and solid precipitated. The solution was filtered and the solid obtained was washed ethanol. The precipitated solid was recrystallized from appropriate solvent to afford the desired compound. 2Z,2′E)-2,2′-(1,1′(4,4′-(2-(1,3-Bis(4-((Z)-1-(2-carbamothioylhydrazono)  ethyl)phenoxy)propan-2-ylidene)propane-1,3-diyl)bis(oxy)bis(4,1-phenylene)) bis(ethan-1-yl-1-ylidene))bis(hydrazinecarbo-thioamide) (3d) -2-ylidene)propane-1,3-diyl)bis(oxy)bis (naphthalene-2,1-diyl))bis(methan-1-yl-1-ylidene)bis(N-methylhydrazine carbothioamide) (3g) 
6′-(2-(1,3-Bis(4-bromo-2-formylphenoxy)propan-2-ylidene)propane-1,3-diyl)bis-(oxy)bis(3-bromo benzaldehyde) (2a

2Z,2′E)-2,2′-(4,4′-((E)-2-(1-(2-Methoxy-4-((E)-(2-(methylcarbamothioyl) hydrazono)methyl)phenoxy)-3-(2-methoxy-4-((Z)-(2-(methylcarbamothioyl) hydrazono)methyl)phenoxy)propan-2-ylidene)propane-1,3-diyl)bis(oxy)bis(3-methoxy-4,1-phenylene))bis(methan-1-yl-1-ylidene)bis(N-methylhydrazine carbothioamide) (3f
'E)-2,2'-(2,2'-((2E)-2-(1-(1-((2-(Methylcarbamothioyl)hydrazono) methyl)naphthalen-2-yloxy)-3-(1-((E)-(2-(methylcarbamothioyl)hydrazono) methyl)naphthalen-2-yloxy)propan
2Z,2′E)-2,2′-(1,1′(4,4′-(2-(1,3-Bis(4-((Z)-1-(2-methylcarbamothioyl) hydrazono)ethyl)phenoxy)propan-2-ylidene)propane-1,3-diyl)bis(oxy)bis(4,1-phenylene))bis(ethan-1-yl-1-ylidene))bis(N-methylhydrazinecarbothioamide) (3h
General method for the synthesis tetra-4-methyl-5-ethoxy carbonyl -1,3-thiazole (4)
To a solution of compounds 3a-h (5 mmol) in absolute ethanol (60 ml) were added ethyl-2-chloro-acetoacetate (0.287 ml, 20 mmol). After the mixture was refluxed and stirred for 80 hours, the solution was filtered and the solid obtained was washed ethyl alcohol and deionized water. The precipitated solid was recrystallized from appropriate solvent to afford the desired compound. (3-bromo-6,1-phenylene))bis(methan-1-yl-1-ylidene)bis(hydrazine-2,1-diylidene))bis(4-methyl-2,3-dihydrothiazole-5-carboxylate) 2Z,2'Z)-Diethyl 2,2'-((2Z,2'Z)-(4,4'-((E)-2,3-bis((4-((E)-((Z)-(5-(ethoxy carbonyl) -4-methylthiazol-2(3H)-ylidene)hydrazono)methyl)-2-methoxyphenoxy) methyl)-but-2-ene-1,4-diyl)bis(oxy)bis(3-methoxy-4,1-phenylene))bis(methan-1-yl-1-ylidene)bis(hydrazine-2,1-diylidene))bis(4-methyl-2,3-dihydrothiazole-5-carboxylate) (4b) 2Z,2'Z)-(2,2'-((Z)-2,3-bis((1-((E)-((Z)-(5-(ethoxy carbonyl) -3,4-dimethylthiazol-2(3H)-ylidene) hydrazono)methyl)naphthalen-2-yloxy) methyl)but-2-ene-
(2Z,2'Z)-Diethyl 2,2'-((2Z,2'Z)-(6,6'-((Z)-2,3-bis((4-bromo-2-((E)-((Z)-(5-(ethoxycarbonyl)-4-methylthiazol-2(3H)-ylidene)hydrazono)methyl)phenoxy)methyl)-but-2-ene-1,4-diyl)bis(oxy)bis
1,4-diyl)bis(oxy)bis
(naphthalene-2,1-diyl))bis(methan-1-yl-1-ylidene)bis(hydrazine-2,1-diylidene))bis (3,4-dimethyl-2,3-dihydrothiazole-5-carboxylate) (4g) General method for the synthesis tetra-5-acetamido-3-acetyl-2,3-dihydro-1,3,4-thiadiazol-2-yl (5) Compounds 3a-h (4 mmol) and acetic acid (10 ml) were refluxed for 20 hours with stirring. Then this solution was poured into ice-water mixture and stirred for 3 hours. The solution was filtered and the solid obtained was washed diethyl ether. The precipitated solid was recrystallized from appropriate solvent to afford the desired compound .  N,N'-(5,5'-(6,6'-(2-(1,3-Bis(2-(5-acetamido-3-acetyl-2,3-dihydro-1,3,4-thiadiazol-2-yl) N,N'-(5,5'-(4,4'-(2,3-Bis((4-(5-acetamido-3-acetyl-2,3-dihydro-1,3,4-thiadiazol-2-yl)-2-methoxyphenoxy)methyl)but-2-ene-1,4-diyl)bis(oxy)bis(3-methoxy-4,1-phenylene))bis(4-acetyl-4,5-dihydro-1,3,4-thiadiazole-5,2-diyl) 5'-(2,2'-(2-(1,3-Bis(1-(5-acetamido-3-acetyl-2,3-dihydro-1,3 onto the surface of MH agar and Sabouraud Dextrose Agar (SDA) (Difco, Detriot, MI) and then dried. For C. albicans SDA were used. Five-millimeter diameter wells were cut from the agar using a sterile cork-borer, and 50 µl of the extract substances were delivered into the wells. The plates were incubated for 24-48 h at 35°C. Antimicrobial activity was evaluated by measuring the zone of inhibition against the test organism. Ceftazidime (10µg) and Triflucan (5µg) were standard drugs. DMF and CHCl 3 were used as solved control.
Results of antimicrobial activity
As seen in Table 1 , some chemicals showed slight antimicrobial activity against Gram-positive and Gram-negative bacteria, but no antifungal activity except 3d and 4e was observed against yeast-like fungi. The bacterial species were chosen to represent the most common pathogenic and undesirable organisms associated with food. C. albicans was included because of its predominance as a common human pathogen. Chemicals 3a, 3b, 3c, 3d and 4h were slight active on E. coli, K. pneumonia and P. aeruginos, also Gram negative bacteria. On the other hand 4b was found slight effective against S. aureus, and 5a, 5b and 5g against E. faecalis, also Gram positive bacteria. B. cereus a Gram positive spore forming bacterium was the most resistant bacterial strain against all tested substances. Neither of the chemicals was able to show activity against of B. cereus. +  +  ----3b  "  11,9  595  +  +  +  ----3c  "  11,1  555  +  +  +  ----3d  "  14,0  700  +  +  +  ---+  3e  "  9,0  450  -------3f  "  9,2  450  -------3g  "  10,0  500  -------3h  "  10,2  510  -------4a  "  10,5  525  -------4b  "  8,7  435  -+  +  -+  --4e  "  13,0  650  -+  ----+  4f  "  10,7  535  -+  -----4g  "  10,4  520  -------4h CHCl 3 
